Several studies examined the impact of miR-34b/c rs4938723 polymorphism and cancer risk, but the findings are inconsistent. However, no study has been conducted to inspect the impact of miR-34b/c polymorphism on bladder cancer. This study aimed to assess possible association between rs4938723 polymorphism and bladder cancer risk. This case-control study was done on 136 pathologically proven bladder cancer patients and 144 controls. Genotyping of Pri-miR-34b/c rs4938723 polymorphism was achieved by using the polymerase chain reaction restriction fragment length polymorphism (PCR-RFLP) method. Our findings did not show any statistically significant differences in genotype and allele frequencies between bladder cancer and controls. Larger sample sizes with diverse ethnicities are required to validate our findings.
Introduction
Bladder cancer is the ninth most common malignancy in the world, and the fourth most common cancer in the United States [1] . Men are more than four times more likely to get bladder cancer than women. Bladder cancer has a multifactorial etiology. It has been proposed that the development of bladder cancer is a result of environmental factors such as smoking, occupational exposure to carcinogens, obesity, physical inactivity [2] [3] [4] , genetic variants and the interaction of genes with the external factors [5] [6] [7] [8] .
MicroRNAs (miRNAs) are a class of small singlestranded noncoding RNA molecules that play key roles in a variety of cellular processes by targeting mRNAs for cleavage or translational repression [9] [10] . The data provides strong evidence that dysregulation of miRNAs expression affects the tumorigenesis by acting as oncogenes or tumor suppressors [11] [12] [13] [14] [15] . Single-nucleotide polymorphisms (SNPs) in miRNAs can affect cancer susceptibility by disturbing miRNAs biosynthesis and expression, altering mature miRNAs, or by combining with target genes [16] [17] [18] [19] . The miR-34 family members comprises miR-34a, miR-34b, and miR-34c that are encoded by two different primary miRNAs. The miR-34a is encoded by its own transcript, while the miR-34b and miR-34c are encoded by a shared primary transcript (pri-miR34b/c) [20] . A potentially functional rs4938723 variant (T to C substitution), located in the promoter region of primiR-34b/c, may affect miR-34b/c expression via genetic and epigenetic mechanisms and in turn influence the individual susceptibility to cancer [21] [22] [23] . Though the association between miR-34b/c rs4938723 polymorphism and the risk of developing several cancers were reported in various case-control studies [20, [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] , but to the best of our knowledge, there is no report concerning the impact of miR-34b/c rs4938723 variant on the risk of bladder cancer. Accordingly, this case-control study was aimed to evaluate the possible association between pri-miR-34b/c rs4938723 polymorphism and susceptibility to bladder cancer in a sample from the Iranian population.
Subjects and methods

Patients
A total of 136 patients with histopathologically confirmed papillary urothelial cancers of the bladder and 144 healthy controls were enrolled in this casecontrol study. The study design and recruitment procedures were described previously [35] . All participants were from the Department of Urology, Shahid Labbafinejad Medical Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran. The local ethics committee of Zahedan University of Medical sciences approved the project and informed us that written consent was obtained from all of the study participants. The genomic DNA was extracted from peripheral blood cells using the salting-out method [36] .
Genotyping
Genotyping of the Pri-miR-34b/c rs4938723 polymorphism was done by a polymerase chain reactionrestriction fragment length polymorphism (PCR-RFLP) technique as explained previously [37] . Briefly, the forward and reverse primers to amplify the Pri-miR34b/c gene sequences containing the rs4938723 polymorphisms were 5′-CCTCTGGGAACCTTCTTT-GACCTGT-3′ and 5′-CCTGGGCCTTCTAGTCAA-ATAGTGA-3′, respectively. PCR amplification was done using Prime Taq Premix (Genet Bio, Korea) by the following amplification procedure: denaturation at 95°C for 5 minutes, followed by 30 cycles of 95°C for 30 seconds, 57°C for 30 seconds, 72°C for 30 seconds, with a final extension of 10 minutes at 72°C. Ten microliters of the PCR products of 212 bp fragments were digested by NmuCI restriction enzyme (Fermentas) and separated by 2.5% agarose gel electrophoresis. The T allele was undigested (212 bp fragment), but the C allele digested and produced two fragments of 186 and 26 bp (Fig. 1) .
Statistical analysis
Statistical analysis was carried out using statistical package SPSS 22 software. The categorical and continuous data were analyzed using c 2 and t-test, respectively. Odds ratio (OR) and 95% confidence interval (CI) was computed by unconditional logistic regression analysis to determine the association between the variant and the bladder cancer. The statistical level of significance was set as the P < 0.05 level.
Results
The miR-34b/c rs4938723 t > C polymorphism was successfully genotyped for 136 bladder cancer patients (117 males, 19 females) with an average age of (63.8AE12.3) years and 144 controls (134 males, 10 females) with mean age of (64.3AE10.2) years. No significant difference was found between the groups regarding age (P = 0.701) and sex (P = 0.076). The genotype and allele frequencies of pri-miR-34b/c rs4938723 polymorphism in bladder cancer patients and controls are shown in Table 1 . The results indicated that pri-miR-34b/c rs4938723 t > C polymorphism was not associated with the risk of bladder cancer in codominant (OR = 1.08, 95% CI = 0.66-1.78, P = 0.800; OR = 2. age ( Table 1 ). The findings revealed that the variant was not associated with bladder cancer risk.
The association between pri-miR-34b/c rs4938723 polymorphism and clinicopathological characteristics of bladder cancer patients are shown in Table 2 . The findings propose a significant association between age and rs4938723 variant so that the TT genotype frequencies was significantly higher in patients with ages > 60 years (48.2%) than that of patients with ages£60 years (26.4%).
The genotype rs4938723 polymorphism of pri-miR34b/c in controls and cases were in HWE (c 2 = 2.483, P = 0.115 and c 2 = 0.019, P = 0.88, respectively).
Discussion
In the present study, for the first time, we inspected whether the pri-miR-34b/c rs4938723 t > C polymorphism modifies the risk of bladder cancer in a sample from the Iranian population. The results showed that rs4938723 variant of pri-miR-34b/c was not associated with the risk of bladder cancer. As shown in Table 3 , several preceding studies have investigated the association between pri-miR-34b/c rs4938723 polymorphism and cancer risk in some populations and various types of cancer with inconsistent findings. It has been shown that rs4938723 variant was not associated with the risk of breast cancer (BC) [37] and retinoblastoma [38] . The variant has been shown to be associated with increased risk of papillary thyroid carcinoma (PTC) [27] and nasopharyngeal carcinoma [39] . The rs4938723 variant was found to be associated with increased risk of hepatocellular carcinoma (HCC) in the Chinese [23, [40] [41] and Korean populations [42] . Pan et al. and Yang et al. have found that pri-miR34b/c rs4938723 variants significantly decreased the risk of gastric cancer (GC) in Chinese population [28, 43] . On the other hand, the findings of Wu et al. did not support an association between the variant and risk of GC in Chinese population [44] . Zhang et al. findings revealed that rs4938723 variant significantly decreased the risk of esophageal squamous cell carcinoma (ESCC) in the Chinese population [45] . While, Zhu et al. has found no significant association between the variant and risk of ESCC in the Chinese population [24] . Oh et al. have found no significant association between rs4938723 variant and colorectal cancer (CRC) in Korean population, while Gao et al. reported that this variant decrease the risk of CRC in Chinese population [46] [47] . The rs4938723 variant have been shown to be associated with increased risk of cervical cancer [32] , renal cell carcinoma [20] and prostate cancer [48] . Tong et al. [49] and Hashemi et al. [50] reported that the rs4938723 variant significantly decreases the risk of childhood acute lymphoblastic leukemia (ALL).
There is no clear reason for the inconsistent findings regarding the association between pri-miR-34b/c rs4938723 variant and cancer risk. Ethnic, genetic, and/or environmental factors as well as gene-diet interaction may interact in various modes to either increase or decrease the risk of various cancers in different regions.
In summary, our findings did not support an association between rs4938723 polymorphism in the promoter region of pri-miR-34b/c and the risk of bladder cancer in a sample from the Iranian population. Further large-scale studies with diverse ethnicities are warranted to reveal the impact of rs4938723 on bladder cancer.
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